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(57) [SfC|] 

ffi) «»i*tgBtSA-r^ Z)MDfZ£*mit 

imtk^m MS i, (5**, MteW, Mo, Ta, 
Tl, Z r feitfC o*^St±"tl^ / >^< i:tlffl(D7U 

t 3 X/ W # y y >?* -? y h T*& z> „ 
EKD&JBi/Utf-i' Ktt, tT'V A-X8!Sl?1300HvttT<D 

to « n^cttffi t a o t ^ s 0 



(2) 



1 



[»** l ] -US : M S i . 

(iW, M«W, Mo, T a , T i , Zr^ Hf, N i 
fc-JctfC ofrP>3Bt£ftS'>ft< fctmOTC**, x«2 
~4QfgH<7)i5t^-f) f*?n5Mv"J^ FlcJ: 

i:, ifif'JftS i 6?i^LTMfftx MBAM*> , J 

il^ttS^^'^'J y9*—fy Hcfcl^T, 

[Wf** 2 ] IS** l fBSc<0 X/^-^'Jy^-y -y 
Mcfe^T, tufS^-y^ hCDlfryrt-X«*H:ilOQHv 
WTT** 5 C t *«HSW 5 X/ Vy # U y?$->f y Fo 

[ft** 3 ] II** 1 3:fc«lS** 2 KKOXAy 2 
ij fy hK&t^T, 

m^-f v v ±fo<» £ y * -x^£ y ±20 
%W X * S c 4: ##tiT S X / < >y * U > 7* * - ? y 

K 

[ffi**4] If **lftt^Lff** 3 0^1**1^1* 20 

5 ilHffi? &2 li ml-XTX$> « C t *» © t T S <y £ 
U yfz—fy K 

[If** 5] tf**l ft^L»**4<Q^f n*>l* 

iE«©x^-y£D yf5—>fy Mcfci^x, 
•y£»J y*f#—fy ho 

[H**6] »** 1 l5«OX/^y * U yy#-y<y 30 
b£t££f 5??i£X&oX, 

Mie^s->u-t^ Ffrzttz#-ry vmttttimrz 
xst, 

fuIE^-^y Ms»*i250TC*a*i400icwToiBi*"e 

Xl300HvfcCFt1-3l8t, 

ffit%ct*®%ktt%x^y*vy7*2-7y h®S 

[M**7] «#*6E«OX/Vy*U^y*-yy 40 
KDHifcSSHCfc'^X, 

tuf2^-y-y bUtfQiaXXSX, X^y£ffi£>«ffiffi 

^^«7viffi^ RyX2/zmJ-XT, **^fitRskt?-3~+3<D 

«gBtft5«fc-5fc:, MK^-^-y Y-$HM(D$m^iiaxt 

So 

[If** 8 ] IS** 1 ft ^ Lit** 5 (D^Ttlfr 1 * 
3E«<DX/<<y*'J y9%—>fy F&ffli^XJlMLfc&JS 
i/'J*>T '>ft< tt-3PtLX#t?WS£fc 



#P ff 1 2 0 0 1 - 3 0 3 2 4 3 
2 

¥»fl*fl?* 5 u t Wl £ T 3 tf?8Pfi. 

[it** i o ] if** 8 feico*?gPp D pt fev^T, 

[00 0 1] 

e,ft5X/Vy#y y^-y-y hi:*OfBWffi, fc<fc 
[0 0 0 2] 

iSX-^J&JlftiftLX, W, Mo, Ta, T i > Zr, 

[0 0 0 3] WPMo%£<D-&&i&&m<Di/ViM V\t 
(WS ii^MoS liftH) ^5ft*«l*JB)«f 
LTtt» X/^y ? V y^'ffii: C V Dffi«««aW 

H3g n x h ft H ©H^^ £ , If tcx/^ -y * U > A w 

[0 0 0 4] ±5zEbfc: c J;5ft^JS> / U-9--< F»M%X^ 
>y *U y^X-ffM-T^Jt^ #«i/'J+)-Y FXX^-y 

asWftX/Vy^U^^-^-y FOS5S?a?£i:LT«> 
(eb) «na^*jMbfcflMR6, fes^^ 

I4*y h^L-X (HP) ^TOKEXUX (H I P) 
[0 0 0 5] &KS"J+M F^-y>y h*f^»-r5*& 

(W^tt"1fM¥5-2l4523^^#pa) 0 nftWttt, $ 
•fW^MoftHOi^Si^S (M) »*fci"J3> (S 
i) 195154:*, S i©B?Jto&<2~48*i:a:*J:5fci! 

(ms h) o-&fi)ifsas*fi5o mztirc<&misvvy 

Kt9*ic, S5Ki"J3> (S i) *9*^inx.ftt*lc, 
HP^HI Pftif^a^LT^XS*, iftff^TXiPE 

[0 0 0 6] 

^S^U^-f F*-y-y F«> MS i.fionMltclKID 
ftS iffi*BH1"*J886*fcoT^*o L^tft^S, 



3 

*buz-Tm%sfo%ftWLT^%tc!sb, mourns i 

22 ~3 <D]&m*?teS i*I©£#fa*tf8~25%©fEH£ 
ft 9> MS i z ffitcit^T S i«ttW<%ot 
L£5o flfioT* MS i^MllCS i*B£<3:ft< 

fft?g?.-ii§«A^Tii^<, ms izmm±t>mm 
LtcK), ztcmmmcs is^^-r^fti:, w-ft 

[0007] £fc, &m&&m (M) ©Bji&Gtit^t,* 
-y>bttfglc*£<15§LTi^ 0 ws 

i !v MoSh, TiSii, TaSh ©&IBU&{i2165 
°C, 2030°C, 1540°C, 2200°C-efe5 o COidt, 
tf;*;£<Mft-5MS i 2 tm&UU°C(DS i ±±H 

[0 0 0 8] ±atfc«fc5ftfle*Oi"J-9-'f K^-y^ 

»x*;I/4^K*0tt?IBO«&*«»n, *-y>y b© 
Xr<v*ffifr6fcK»*fij6i: LTS&iSL fcSfti!tf£ 

c0/<-f--r*/l/i:«, 2-y>y bfr5fS£L/-cffifflft 
[0 0 0 9] Sfcs /<~r-r*;K05S£ISHi:LT«\ 

^cj;t)t#rc?-y>y (£«>";imf& 

*S{*) *WBnlTftt±*ffclKtc^lJ*f»/|Nft4pl^l« 

[ooio] ffttj-s, Be*owwtfc±»ftt, Mmmi 

^ F*H6f**iin: l fcif£\ * RBttttfctttt*- -y ?Wta 
XSA^JfflRfS^-y £>yS*tffi<:So cn«. Iff 
fcflBteflDftttfSafc «fe 5 foljEfcffi/h* 9*7*? -Pit 

©JBg&tf ±tf 5 ftTEStt t Ufflt5 C fc lc «t o T 

[ooi i] sin?, ttttWfiofttrica&fcoTti, ®e 
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[0 0 12] ftfc\ fffilPFll-2563225&IIHCH\ ><- 

MS i 2 *ij;t) ; '^->U3>S i TMfWtSftStfliSLT 

10 'y^S(DXiS|[5lSf^gIlJ&C*5V>TMS itffiOOODVf 
- * <D¥«ItfO . 7degWTT- £ 5 & JR >"J * W F * - y 
<y ha^ttSftTVS,, 

[0 0 13] ±ELfci«8fclH«*tifc&K5/U-9--<F 

\Z, 1)UXm<D$-?y hKj*UT800~12S01C©JB*T 

20 [0 0 14] *5SWttC©«t3ft»HtW«! ! t5fe*i>K 
SSnftfeOfSoT, S/Ult'f F^-y-y h<Drt^ffi 
H^rtaUttlB, $p.lctiioiffi (#tcx^-y^ffi) ©tt 

a ftx/^-y * u yyz-v <y Kosijfi/jS^affi-r 

43 «fc tf n a pK©(Rl±^ia o fc«?gP n a p^}i«t- 5 d t * g 
30 [0015] 

4^H© io i: ft o T i ^5 z. £ *M tb L fc 0 
[0 0 16] rtfiKaSj£*©MSS[KS"^</<— f^^;l/ 

40 JBtt^-y-y h<Dmmfr<bWSi?5£ttfT'%2>C£ 

»-^v>t 5/ u f ^ -y -y h ^fgsaffc-r s c t \c x 

[0 0 17] $fc, ^r-y<y bSE^riaX-rStcfefco 

oT\ *£aj|»ttfca^<^-7 L -r^;l'05KUI*<J:t)- 
50 jmSSEfSCi^TtS. ^-y-y h%W U/^y^ 



5 

[0 0 18] 5 attRKS-^Tftsn 

-IRS :MSi, 
(S^^ Mt4W, Mo, Ta, Ti, Zr, Hf« Ni 

mm%s i ii?m^LTM5n> tularin >"J 

1M K*BOMI»t^31«K:#fi-ra S i fflfcfc^tJflMffl 

*-y>y h 14 e >y *-^®*t?1300HvWTOHfi*W-r 
?> LTV >3„ 

[0 0 19] t©±5*«S*^ , r**M->U-9'-i'K* 
Flctntf, ±i2LfcJE*Mfi[li:X"3</<~ f ^ 

-yyh £{£© e <y * -7.^5 <D/^-7 ^ +«:±20%J^F*3 

[0 0 2 0] *^<DXAy^'J>'^-'f'yhB < £ 
6 tcfSsRri 4 tcfBit Lfci 5 lc, MIB^-yy h©x^ 

Q&fiS £ 14 ffi*® 5 tcIEftL/c ItTviffi S R y 

tin * T & *{B R skT* 3 ft SSEBII* £-3~+3©|g 
ffl4:*-*<:i:##*Li#\i coi^tt^aB^aBftSC 30 

[0 0 2 1] *SW<D^yi"J^-yyh 

T , M!2£K U F 5 ft 5 * - y y h mttzim 

TZXmt. fuK^-y-y h*tt^l250°C^S^1400°C 
•y*-X«£?i300HvtrFi:-tSl8i:, mffE^-y-y 40 

h **f *Bffl©Tfffi c inx"** *ia s c t % 

[0 0 2 2] *^cO«?g|3D a pt4, ll*JM8lC|B«cbfc 
4:9tc, ±f2Lfc*^©7.^-y*y >y*-y-y F£: 
ffl^TMLftlly'JW Fi¥il%, 7 >ft< BP 

?, 0 C(DJ;^a«?gp n a a cDftf*W^LTt4, 
Jpffi SS**?* W 6 ft S = 
[0 0 2 3] 



WW 2001-303243 
6 

[0 0 2 4] *^BgcD7>A-y^Uyy^-y-y M4, 

: MS ix -(1) 
(%W, MJ4W, Mo, Ta. T i, Zr, Hf, Ni 
fcitfC ofre>jgl4*ft54>ft< i^lSOTCffr^ xJ42 

[0 0 2 5] £CT\ x<Dffi{i£#«fcttMS i 
j£Ti>S i»£ilSiJ<DS i »t^5K^nS fc^T-fc 

F (MS i.) »K&IS5ittJ:<?#5<:i:tf , T?**^. 

-73, xofi^4.o^fflx.^ii, mmvs imw&tg 
Schick*) mmim < ft u , ts»»*ais -r 

fc^fttf £ § o x <Dffit42 . 5-3 . 2<D|SH f 5 CI fc £ 

[0026] itwm&z&m^wj F^-y-y h 

ftMS Izffl (£Jgv"J+M'FtB) ONIRIC, jI*JftS 

MS liffiQMMUCS 1*1* 
^atSKCSftS-^SC^fc <fc^T, MS ijffilHOlg^- 

[0 0 2 7] ^OX^y^y^^-y-y MCfcl^ 
Tt4, ±S£L;fcjfi*J©S I *^ty&JS5"J"*MK (MS 
1 2 + S i) fr£>fttK ^OMS ljffifcS ifflfcfc^ty 

e -y *-7,5M$ Tl300HvWT t LTi/^o 
[0 0 2 8] CCT, *«WTSS-r*5'-yy F©51 
fi(4, UTKjSfSatiDfllSSnfetffc^So ta 

4*OiBlLhOnJBi£«fflll (ffiS2~9) feitfeoi 
/2<DEB»©fiiB CffiS 1 0~i 7) £fr£> ^n€tifi 

cDX^>y^ffic0fiia*^t^-rtf>y*-X5M$OS!l^ 
fT'SKL, 6 OfiJ^ffi* L fcffl^^-r fe © t 
?%o JSC, SBzE-r**-yy h±*OVf«y*-^B! 

*-^Sfog«6J;tfg'J#5, { («?vffi-« 

[0 0 2 9] *^JCjJtt«tf>yA-X®$t4, e-y* 

s@m*s^.Tio^,iij^L, ^n^WLfcfi^^gc^ 

[0 0 3 0] &Mi/WJ F^-y-y htfc^S^— f 
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Ay tmcDA r BBtfX*;!/^— K <fc f &8St£*l, £©jtS 
* Hfltfctf oTXA'^ B -CflJMW'fcSfc if £ U § o 

A-7-4 9)1/ £ L-T, jmLlt&Mi/VVJ FHt*K8 
ALTMJBfcSltiecfo 

[0031] ±sEufejs^iaaKS^Jif>T«^-r5^- io 

y^ F*-y<y h©MS 

**BBtt LT* t, X/S«y *x*;l/^-£ <k -SJfofiBBS 

3 C hOHHfttfJtt, £71/* (H 

P) jOa^JRBWTkE^U^ (HIP) JQSJCfc&gBie 

snrfttisnfc, &g>"J yy FfrS4s*-yy h 

00HvWTK-r«Ci:tJ:oT, *KicffiX 06* Mitt) 20 
tSC^ftS. Site, COJWaJIKfWT, HPjJl 

[0032] js^Mtt owb) ©fe»ojR«iaoiasA^ 
■y hfinew»*aHrro -??, lzsoicwTTtt-MJ- 

£Sv"J+M F#-y<y h*+^Wk*-B:S(l ktfT* 
tftv. ^MajS^1250 o C^S^1350°CJ^Ti:-r§C 30 
t^iWSK, ?€)K!(fSL<H1300~1350iCOlE 

[0 0 3 3] CfDcfc5£, &timifc<orcft<D%mwkM 
Lfc£Sv"jyy F*-y-y Hi, HftjflJllttlCjt^Tfl! 
S*MST-TSo ^kT, ^Si/U^K^-yv FOB! 

Httlc*3< A-y-f ^/l/OlB^JfcMBlcWIWr* c k 

F*-y-y h«>sBS*fcry*-^ 

JS*-r'1300HvWTi:-rS C £T'iKgW#5 C £tfT't 40 

So 

[0 0 3 4] X£BkfcJ;5&$J£&fc«-iK 
t£ -y * -X@& 2 1 300HvJMT©&fl i/W^f YZ—tf y 
MCfcttfcf, X/W#B#<9j£*lffl;ttK*r5<^-- tV * 

#-y«y h<D^ft«tr<y*-XS*T*1100HvJ^T, *6 

[0 0 3 5] S&fc, ^Si/U^K^-y-yhOJaft 
tt, #-y>y b£ft©^y#-X®£©/^y*kLT 50 
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^-tfSu^C^T, ^-y-y hf£©&8Mil;:«J:5/<- 

fcfc-s, #«i"jy-r F^-y-y h£ftkLT^-y^ 

*;l/Qfg£«<D#iif?iJ-f 3 C k#T«t, <t 0«p a pK^^« 
->y"«MK*W*ff*C *-y<y h£f*k 

[0 0 3 6] *^<Dx^-y^';yy^-y-y h c&s 

S/U^ F^-y>y h) Kfc^Tti, 7s/iyftM<D£M 

ffctf&H R skT ? g?ni.affiffl?^-3~+3(DSBBI fc 1" 5 

[0 0 3 7] fftfo-g, ^-y-y h£®©gtSJ52j©:*: 

fi^©Sffi»D«fc5 fc* jfiBSlHlftbTV^WffineEO 
BIvBE6t?*Hipi»*IW D tv> < *ffiT-ti, inxffi 

[0038] cftfcJtLT, ^-y-y h*»*mao^ 

ffitc««inxL/£», tf>y*nx, spy >y ^^yip 
x, CMP*H-p*ffi*ft±tfscfck:j:oT, inxffi 

< -y ^ s) <d^@jSti mm? set mm 1 4 

5 0 WV^Sfc, X^-y^ffiOgffiffi^^a^ft^R 
yT*2 /i mWT, * & t tf^ffi R skT*-3~+3<DlBH 4 
Si-^c, ^-y>y l>*ffi«:*pX-r§ci:tctoT, St 

Xr Vy * ffio^ffiffl^ ^±iS L fc «fc 5 k -T § c k 

[0039] xrt'yfWKif&rttiitwa 

«, ^ngft^-y-r^/HD^MHkftSo T4tJ 

^, ^s^y-t-r F^-y-y bvxrtyfwvwmcm 

[0 0 4 0] llT*, H^:iS*RyH:affiC#ffi-r«e 

p) fcafeitti^jsi-eoiss* (Yv) k©a (r y =y p 

+ Yv) -eS£fti.o COJ:34**»*Ry*2ftiJWT 



(6) 



[0 0 4 1 ] fcfc, Sffa?Lfdfrjl¥5-214523^ilK 
3*0 . 05 fi mWT t T § C t rt!E«£ tlT ^ *. b b * 

o J: 5 **ffiffi * o JHS^i- (4 » ±E b ± 5 *W8 

[0 0 4 2] Sfc, l*^*fflRskfi^MOy>^**SU 

^\UJR t m t fgi/ fc©IH**l«PI fc4MW U 2*© 
¥ff»rt<0«lW^^ffi1"S-r-^O» (n) ££7*-* 
ft (N) i:©it%StWK, ffi^fflS^ia^^iRl (Y) * 

©Tfe£= 
[0 0 4 3] 

1 1 n 

Rak= 2 Yi» •"<*) 

Rq 3 n j=i 

Rq&-*¥*Sffl;*-e*-&) 

±!S b tzftftfrB R sktf :/ 5 x £>ffi£^ b i: f 

f^T/^'Xo&^l/^i^jlbT^S,, 30 



$>tf?)-m R sktf+3£jSx. 5«-a-^-3 «fc 0 >h£ ^ 



7 ? ffiO* R sk%-3~+3£>lSB i: 1 5 c i: £ ± 
oT, /<— r^;l/fg£ft£<fc9 — JIffiii-f 3 £ iltf RJ 

£6&c(i-0.5~+0.5fDi5Hi:-f I>£ £*U bV\, 
[0 0 4 4] **J, *HiTi^-r5X^7^IOSI 

K> Rjafc^KftfJ bfc4*cDifiS±C0M-MI 
jfifffuW (f4S2~9) fe^tf^-oi/zoStottK 
(filffl 0~1 7) £fr£>> ^n^'tlS^lOmm, tSlOmm 

[0 0 4 5] *5£BS<D#JS->'J+M Ffr5>£37^>y* 50 
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U y9Z—9v Hi, WAtfttTOJ: 9 bTfijg-f 3 
[0 0 4 6] ffttJ-e, srj£»fc**M7cJRt&;li4:S 

5±T*l0pmWT£l"5££*W*bi/\, c©£5£?I 
fc MtgS&c JS b fcSSTMlSrSS bT, ili' 
'JiMF (MS i,=MS i 2 + S in ) *-£$.t% a 
[0 0 4 7] #t>T\ ±|2bfc^M'> , ;-9--l' FOfi«S(* 

*i&#lt, ftjBs/'j^ F»*i:"r*. li^nfc^js 

5"J 1M FI»**^J^.«lliBS©^SfflM^3t«bT* 

bT, ffl^WSOfetolc S i©**tfibPbTIB»H»*i: 

RISK <t 0 £ 6 nfc^H~> U 1M K»5|c**ttTJIfi« 
*t lt^-ts C ttfffS bl\ 
[0 0 4 8] «a*lSKJ:t)»6nfe#-yy h 

jail, S fc»««*©Htt©fci60«liaii*« 

To u<7)»iSO ; a«7X10" i PaWTOKS^KTs 1250°C 
%l!x.l400 o C«TO?ajST*)IS-r 5 C LV\, w 

xEbfc.fc'ptc, JlWJHffiBaEtfMOOlCifciB***:, MIS 
i A^tHbTbS-5o 1250°CJ-XTTm-^Hc#:fb 
fcA^Ttai/^o ^IiBf^«2~10B#Mgat- 
StWWSLK iD»tb<«3~7BfH, ^Sicii 
4~60fP^i:-r5 C £&M£ bi/\ 

[0049] <i©», jKuaabfe^-y-y hmtictth 

T«tSiPl«rfiSb, p/fao^-y-y h^tb, $?>lc 
tt±^iaxt±7<y^>y, tfiWv'V^ CMPOlSTf 

oiUf, $ 6 fcti>##iii R skT-3~+3<Dl5H tft^ko 
[0 0 5 0] 

[0051] mmm 1 

0/tiWTOS S i/WOS^it (x) A^2. 

8i:%5<t'5tciH-&b, cn*iSfcfi*A r *"Xti^L 
5 ;l/T48B#K?i^ bfco C O?I^*^1200°C 

*96hflD*fr1?l9»UT, Wi/'J^K»*tflft. ' 
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ft, *>y h^VxStllfcHrv hU 5X10"' PaJMTOX 
£4> fc T34MPa©J±y3 % Ellin L & 6 1 380 °C x 5h©f^M 

[0 0 5 2] #t^T\ WS"J-«M F^ISf* (#-y<y F 
ffctt) tCftLT, 5X10" 2 Pa<73*^(CT1300°Cx2hCD 

[0 0 5 3] CcDft, FflfeKSf** 
ffig©*-y>y F^4lC$|«;!jPlLfcft, Tsi^ZWt 
# V y i/yftoXX. <fc X> ffiit±tf Lfc 0 tt±lf*PXft£D 
X/^y#ffi<D^ffiffi££, -T-t-y-frfvyQMSAC 10 
*fl?^fc«ffl-ffi»C «fc »3 SIS L ft C 5 , l^ftS R yti 
1.08/zm, y>*^<lRsk{i-0.5T^ofCo 

[0054] ucD^^tcLTttfcw^u-y-'r F#-y-y 

F (itS 1 27mm xjp£ 6mm) C ulM7+y^7l/- 
Ffc&^Lfcft, XAy^Vy^mmiC^y FLfco C 
©«fc-5fcX/<v*y>'ygH*fl!V v t\ i ■> 

x-M±EJP£200m©W->U , tM' KJi**ilLfc. X 
AyZyyif&ftte, ArI£ = 0.2Pa, Ar^M-80scc 
m, Power=0.5kWfcLfc<, X^y *JjBK»J24&© S i V 
i-/MC»LTJW«:ffV\ §Si')i-AiOW>iJt 20 

*-fOTOtt£3£i&7c 0 0.2/intU:©/<- 

[0 0 5 5] £fc, ±§2Lfc«jg&#fcE-fc#TftSI 
LfcW^U^ F^-y-y FfcfflitU £<D$-¥v F 

(ABtk'-NKKfi- : HMV-2000) tTSISU^o ^© 
ISH, Wi/'J^Y F^-y-y F£DH'<y*-X®^{i950H 
vT-fetK *rc$-fyh±W£\,T<D\Zyt>~7MlE 

<0A5 , y+ii5%-e$>ofco 30 

[0 0 5 6] |»J2 

LT, 5X10" 2 Pa®JI2*£T1250T:x2h<D*fr-eiWfc: 
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(54) SPUTTERING TARGET, METHOD FOR MANUFACTURING THE SAME AND 
ELECTRONIC PARTS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the generation of particles caused by the state 
of the tissue and its working surface (more particularly its sputtering surface, etc.), in a 
metal silicide target. 

SOLUTION: This sputtering target has the fine structure containing the metal silicide 
phase which is composed of the metal silicide expressed by MSix (where, M denotes at 
least one element selected from W, Mo, Ta, Ti Zr and Co and x denotes a number ranging 
from 2 to 4) and is formed to a chain form and the Si phase which is formed by bonding of 
excessive Si particles and exist discontinuously in the spacings of the metal silicide phase. 
This metal silicide has hardness below 1,300 Hv in Vickers hardness and is in the state in 
which residual stress is released in accordance with this lower hardness. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A sputtering target which carries out the feature of said target having the hardness 
of 1300 or less Hv by Vickers hardness number in a sputtering target characterized by 
comprising the following which has fine texture. 

A general formula: A metal silicide phase which was constituted by metal silicide expressed 
with MSi x (x shows the number of the ranges of 2-4 for at least one sort of elements in 

which M is chosen from W, Mo, Ta, Ti, Zr, Hf, nickel, and Co among a formula), and was 
formed in the shape of a chain. 

Si phase which superfluous Si grain joins together, is formed and exists in a gap of said 
metal silicide phase discontinuously. 

[Claim 2]A sputtering target which carries out the feature of Vickers hardness number of 
said target being 1 100 or less Hv in the sputtering target according to claim 1. 
[Claim 3]A sputtering target which carries out the feature of variation in Vickers hardness 
number of said whole target being less than **20% in the sputtering target according to 
claim 1 or 2. 

[Claim 4]A sputtering target in which surface roughness to which a sputtering surface of 
said target is expressed with the maximum height Ry is characterized by being 2 
micrometers or less in a sputtering target of claim 1 thru/or claim 3 given in any 1 
paragraph. 

[Claim 5]A sputtering target in which surface roughness to which a sputtering surface of 
said target is expressed with the distortion value Rsk is characterized by being the range of 
-3 - +3 in a sputtering target of claim 1 thru/or claim 4 given in any 1 paragraph. 
[Claim 6]A method characterized by comprising the following of manufacturing the 
sputtering target according to claim 1. 

A process of producing a target material which consists of said metal silicide. 

A process of exceeding 1250 **, heat-treating said target material at temperature of 1400 ** 

or less, and setting hardness of said target material to 1300 or less Hv by Vickers hardness 
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number. 

A process of processing a size of a request of said target material. 

[Claim 7]ln a manufacturing method of the sputtering target according to claim 6, by a work 
process of said target material. A manufacturing method of a sputtering target 
characterized by processing the surface of said target material so that surface roughness of 
a sputtering surface may be set to 2 micrometers or less with the maximum height Ry and 
may serve as the range of -3 - +3 with the distortion value Rsk. 
[Claim 8]Electronic parts having an electrode or wiring which makes a part a metallic 
silicide thin film formed using a sputtering target of claim 1 thru/or claim 5 given in any 1 
paragraph at least, and contains it. 

[Claim 9]Electronic parts characterized by being a semiconductor device in the electronic 
parts according to claim 8. 

[Claim 10]Electronic parts characterized by being a liquid crystal display element in the 
electronic parts according to claim 8. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the electronic parts which have a sputtering 
target which consists of metal silicide, its manufacturing method, and the metallic silicide 
thin film formed using it. 
[0002] 

[Description of the Prior Art]ln the electronic parts represented by a semiconductor device, 
liquid crystal display element, etc., the silicide compound of refractory metals, such as W, 
Mo, Ta, Ti, Zr, and Co, is used as wiring, the formation material of an electrode, an element 
composition film, etc. Although delay of the electrical signal poses a problem especially by 
thin length-ization of an electrode or wiring accompanying high integration of a 
semiconductor device, and densification, metallic silicide thin films, such as W with low 
resistance and Mo, are useful as a low resistance electrode or a formation material of 
wiring. A metallic silicide thin film demonstrates an effect to control of electromigration, etc. 
[0003]Although sputtering process and a CVD method are mentioned as a typical forming- 
membranes method as a method of forming the thin film which consists of silicide 
compounds (WSi 2 , MoSi 2 , etc.) of refractory metals, such as W and Mo, Especially 

sputtering process is generally used from viewpoints of the productivity of membrane 
formation, stability, a manufacturing cost, etc. 

[0004]When forming a metallic silicide thin film which was mentioned above by sputtering 
process, there is the necessity that a sputtering target produces by metal silicide. Here, the 
powder sintering process which applied the solution process which applied the electron 
beam (EB) dissolution etc. or the hotpress (H.P.), the hot isostatic press (HIP), etc. as a 
manufacturing method of a common sputtering target is known. 

[0005]Since the composition control of the metal silicide film which forms membranes is 
easy when producing a metal silicide target, the powder sintering process is generally used 
(for example, refer to JP,5-214523,A). First, refractory metal (M) powder, such as W and 
Mo, and silicon (Si) powder are specifically mixed so that the atomic ratio of Si may become 
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two to about four, and it heat-treats to this powder mixture, and the synthetic reaction of 
metal silicide (MSi 2 ) is performed. The metal silicide target is produced by carrying out 

pressure sintering to it in a high vacuum and under high pressure force with the application 
of HP, HIP, etc., after adding silicon (Si) powder to the obtained metal silicide powder 
further. 
[0006] 

[Problem(s) to be Solved by the InventionJThe conventional metal silicide target which was 
mentioned above has taken the gestalt which arranges detailed Si phase in the gap of a 
MSi 2 phase. However, by the conventional powder calcinating method, since Si powder is 

added in the end of synthetic metal silicide and the sintered compact is produced, for 
example in the sintered compact of MSi 2 _ 3 , it will be a range whose fortune-telling floor 

area ratio of Si phase is 8 to 25%, and Si phase will decrease dramatically compared with a 
MSi 2 phase. Therefore, it will be a silicide target which has an uneven organization - it is 

not easy for the circumference of a MSi 2 phase to spread Si phase everywhere, and MSi 2 

phases condense, and Si phase exists locally. 

[0007]The difference in the melting point of a refractory metal (M) has also influenced the 
target performance greatly. For example, each melting point of WSi 2 , MoSi 2 , TiSi 2 , and 

TaSi 2 is 2165 **, 2030 **, 1540 **, and 2200 **. Thus, since the melting point is carrying out 

pressure sintering of greatly different MSi 2 and Si with a melting point of 1414 ** directly 

under eutectic temperature, thermally, among stable MSi 2 particles, sintering will not 

progress but the associative strength between particles will become weak. For this reason, 
pore will remain in a silicide target and elaborating will become insufficient. 
[0008]lf weld slag membrane formation is performed using the conventional silicide target 
which was mentioned above, combination between particles will go out with Ar irradiation 
energy at the time of weld slag, and destruction, lack, etc. will arise from the sputtering 
surface of a target with a defective part as the starting point. These serve as a generation 
cause of particle. This particle is the detailed particles generated from the target, for 
example, particles about 0.2-10 micrometers in diameter. When it mixes into the thin film 
which such particles formed, it becomes causes, such as a short circuit between wiring, 
and open fault of wiring, and the manufacturing yield of electronic parts, such as a 
semiconductor device and a liquid crystal display element, is made to fall. Since it is such, 
to reduce the yield of particle substantially is desired strongly. 

[0009]A minute processing defect phase, a surface state, remaining stress, etc. which are 
produced when the target material (metal silicide sintered compact) which the 
heterogeneity of the above-mentioned target organization and eburnation were insufficient 
as a generation cause of particle, and also was obtained by sintering is finished by 
machining can be mentioned. 
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[0010]That is, the conventional grinding finishing is the method of shaving off the workpiece 
with the hard abrasive grain of the grinding stone which is carrying out the high velocity 
revolution, and when a metal silicide sintered compact hard by such a method and weak is 
processed, the chipping phenomenon in which a granular chip disperses from a processed 
surface unescapable happens. A minute crack arises in a processed surface with the 
contact stress of an abrasive grain at the time of grinding, and this is considered to be 
generated by the shoulder of a crack being pushed up by rapid opening of stress, and 
breaking away as a fragment after passage of an abrasive grain. 
[0011]Usually, the slitting depth per abrasive grain or load is enlarged suitably, in 
processing of a brittle material, it carries out to the extent that a crack is contained in the 
partial stress field induced with an abrasive grain, and processing is advanced by 
accumulation of minute crushing of material. Therefore, many grinding marks, omission 
holes, minute cracks, etc. occur in the grinding side of a silicide target, for example, a 
sputtering surface. Remaining stress arises in a processed surface. When weld slag 
membrane formation is performed using such a silicide target, destruction, lack, etc. take 
place with a defective part as the starting point, and particle is made generated. 
[0012]To JP,1 1-256322, A. As a target reduced from initial use, generating of particle, The 
relative density which is a ratio of the true density of a target material to the theoretical 
density which a target material assumes to comprise stoichiometrical high-melting point 
metal silicide MSi 2 and pure silicon Si, and by which it was calculated is not less than 

100%, In the X diffraction intensity measurement of the sputtering surface of a target 
material, the metal silicide target whose half peak width of the peak (101) of a MSi 2 phase 

is 0.7 or less deg is indicated. 

[0013]By reducing distortion, the metal silicide target indicated in the above-mentioned 
gazette aimed at reduction of initial particle, therefore has specified the half peak width in X 
diffraction intensity measurement. In order that the manufacturing method indicated in this 
gazette may remove the distortion after mirror surface finish, heat-treating at the 
temperature of 800-1250 ** to the target after processing is indicated. 
[0014]This invention is made in order to cope with such a technical problem, and The 
internal tissue and the internal state of a silicide target, It aims at providing the 
manufacturing method of the sputtering target which made it possible to control 
substantially generating of the particle which furthermore originates in the state of a 
processed surface (especially sputtering surface), etc., and such a sputtering target. It aims 
at providing the electronic parts which aimed at improvement in a manufacturing yield and 
quality by using such a sputtering target. 
[0015] 

[Means for Solving the Problem]ln order that this invention persons may control generating 
of particle considered to originate in above-mentioned internal tissue and an internal state 
of a silicide target, As a result of repeating various examination, it found out one thing of a 
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generation factor of particle for which inner residual stress of a silicide target is wide 
opened at the time of weld slag, and having become. 

[0016]Being able to control substantially particle based on opening of inner residual stress 
by opening remaining stress of a target wide beforehand, this invention persons found out 
further that an opened condition of this remaining stress could be judged from hardness of 
a target. That is, it becomes possible by opening remaining stress of a silicide target wide 
beforehand, and low-hardness-izing a silicide target based on opening of this remaining 
stress to control substantially particle based on the above-mentioned stress opening. 
[0017]ln processing a target surface, an yield of particle based on stress opening can be 
further reduced by applying a processing method which can reduce remaining stress and 
considering it as a surface state with small remaining stress based on it. Since it has big 
unevenness and one partial unevenness of a generation cause of particle about a target 
surface (sputtering surface), it is decreasing such unevenness and it becomes possible to 
reduce an yield of particle further. 

[00 18] As this invention was made based on such knowledge and a sputtering target of this 
invention was indicated to claim 1, general formula: » MSi x (the inside of a formula, and M - 

- W, Mo, Ta, Ti, and Zr --) [ Hf and ] at least one sort of elements chosen from nickel and 
Co - x - the number of the ranges of 2-4 - being shown - with a metal silicide phase 
which was constituted by metal silicide expressed and was formed in the shape of a chain. 
Superfluous Si grain joins together, and is formed and said target is characterized by 
having the hardness of 1300 or less Hv by Vickers hardness number in a sputtering target 
which has the fine texture containing Si phase which exists in a gap of said metal silicide 
phase discontinuously. 

[0019]According to the metal silicide target which has such hardness, an yield of particle 
based on the above-mentioned stress opening can be reduced substantially. In a sputtering 
target of this invention, it is preferred to make variation in Vickers hardness number of the 
whole target into less than **20% further. 

[0020]As a sputtering target of this invention was further indicated to claim 4, a sputtering 
surface of said target is characterized by surface roughness expressed with the maximum 
height Ry being 2 micrometers or less. As for surface roughness of a sputtering surface of 
a target, it is preferred to make into the range of -3 - +3 surface roughness which is 
distorted in addition to the maximum height Ry, and is expressed with the value Rsk, as 
indicated to claim 5. By considering it as such a surface state, it becomes possible to 
reduce an yield of particle further including particle resulting from a state of a sputtering 
surface. 

[0021 ]As for this invention, a manufacturing method of a sputtering target of this invention is 

characterized by that a method of manufacturing a sputtering target of above-mentioned 

this invention comprises the following, as indicated to claim 6. 

A process of producing a target material which consists of said metal silicide. 

A process of exceeding 1250 **, heat-treating said target material at temperature of 1400 ** 
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or less, and setting hardness of said target material to 1300 or less Hv by Vickers hardness 
number. 

A process of processing a size of a request of said target material. 

[0022]Electronic parts of this invention are characterized by having an electrode or wiring 
which makes a part a metallic silicide thin film formed using a sputtering target of above- 
mentioned this invention at least, and contains it, as indicated to claim 8. As an example of 
such electronic parts, a semiconductor device and a liquid crystal display element are 
mentioned. 
[0023] 

[Embodiment of the lnvention]Hereafter, the gestalt for carrying out this invention is 
explained. 

[0024]The sputtering target of this invention is general formulaiMSK — It consists of metal 

silicide expressed with (1) and (x showing the number of the ranges of 2-4 for at least one 
sort of elements in which M is chosen from W, Mo, Ta, Ti, Zr, Hf, nickel, and Co among a 
formula). 

[0025]Here, the value of x is fundamentally set up from the amount of Si which constitutes 
MSi 2 , and the superfluous amount of Si. The metal silicide (MSi 2 ) thin film carried out to the 

value of x being less than two with the purpose cannot be obtained with sufficient 
reproducibility. On the other hand, when the value of x exceeds 4.0, and there are too many 
superfluous amounts of Si, resistance becomes high and there is a possibility of having an 
adverse effect on an element. As for the value of x, it is still more preferred to consider it as 
the range of 2.5-3.2. 

[0026]The metal silicide target by this invention has the fine texture in which Si phase by 
which superfluous Si grain joined together and was formed in the gap of the MSi 2 phase 

(metal silicide phase) formed in the shape of a chain was made to exist discontinuously 
based on the above-mentioned superfluous Si. The integrated state of a MSi 2 interphase 

can be raised by making Si phase exist in the gap of a MSi 2 phase discontinuously. 

[0027]ln the sputtering target of this invention, hardness of the metal silicide target which 
has the fine texture which consists of metal silicide (MSi 2 +Si) containing superfluous Si 

mentioned above, and contains a MSi 2 phase and Si phase is set to 1300 or less Hv by 

Vickers hardness number. 

[0028]Here, let hardness of the target specified by this invention be the value measured by 
the method shown below. As shown in drawing 1 , namely, for example, the central part 
(position 1) of a disc-like target, From the periphery near position (positions 2-9) on four 
straight lines which divided the circumference uniformly through the central part, and the 
position (positions 10-17) of the distance of 1/the 2. A specimen 10 mm in length and 10 
mm in width shall be extracted, respectively, the hardness of the sputtering surface of the 
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specimen of these 17 points shall be measured by the measuring condition of the Vickers 
hardness number shown below, and the value which averaged these measured value shall 
be shown. The variation in the Vickers hardness number of the whole target mentioned 
later shall show the value calculated based on the formula of {(maximum-minimum) / 
(maximum + minimum)} x100 from the maximum and the minimum of the Vickers hardness 
number for which it asked from the above-mentioned specimen of 17 points. 
[0029]The Vickers hardness number in this invention shall show the value measured under 
test force 500gf, 15 s of time, and the conditions of a room temperature using a Vickers 
hardness tester. Since the metal silicide target of this invention has a MSi 2 phase of high 

hardness, and Si phase of low hardness in fine texture as mentioned above, measurement 
of Vickers hardness number changes a measurement point with one specimen, measures it 
ten points, and makes the value which averaged it the hardness of each specimen. 
[0030]As one of the generation causes of the particle in a metal silicide target, it is 
mentioned that the inner residual stress of a target is wide opened at the time of weld slag. 
That is, the remaining stress produced in the making process of a target material or the 
work process (surface finish-machining is included) to desired shape is wide opened by Ar 
irradiation energy at the time of weld slag, and destruction, lack, etc. arise with this stress 
opening in a sputtering surface. The foreign matter produced by destruction, lack, etc. in 
this sputtering surface mixes as particle into the metal silicide film which formed 
membranes, and causes a problem. 

[0031]The number of particle generated based on stress opening mentioned above 
becomes possible [ decreasing substantially ] by opening the remaining stress of the metal 
silicide target wide beforehand, and suppressing stress opening by weld slag energy. As 
opposed to the target material which the remaining stress of the target was sintered by 
HOTSU, press (HP.) processing, and hot isostatic press (HIP) processing, for example, 
and was produced and which consists of metal silicide, It can decrease substantially by 
exceeding 1250 ** after the sintering, heat-treating at the temperature of 1400 ** or less, 
and softening a surface part at least, namely, setting to 1300 or less Hv Vickers hardness 
number of the target obtained eventually (stress opening). The same effect can be acquired 
also by replacing with this heat treatment and holding at a predetermined temperature by 
the non-energized state at the time of cooling after HP processing or HIP treatment. 
[0032]lf the temperature of heat treatment for stress opening (softening) exceeds 1400 **, 
isolation Si will be eluted and it will have an adverse effect on a target organization. On the 
other hand, stress opening effect sufficient below 1250 ** cannot be acquired. In other 
words, a metal silicide target cannot fully be softened. The range of heat treatment 
temperature exceeding 1250 ** and considering it as 1350 ** or less is 1300-1350 ** more 
desirable still more preferably. 

[0033]Thus, hardness falls [ the metal silicide target which heat-treated for stress opening ] 
compared with heat treatment before. And it becomes possible by reducing the hardness of 
a metal silicide target to control substantially generating of particle based on opening of the 
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remaining stress at the time of weld slag. The depressor effect of particle based on the fall 
of hardness can be notably acquired by setting hardness of a metal silicide target to 1300 
or less Hv by Vickers hardness number. 

[0034]That is, according to the metal silicide target of 1300 or less Hv, the Vickers hardness 
number based on a measuring method which was mentioned above becomes possible 
[ controlling substantially generating of particle based on stress opening at the time of weld 
slag ]. As for the hardness of a metal silicide target, when heightening the depressor effect 
of particle further, it is more preferred to be referred to as 1 100 or less Hv and 1000 more 
Hv or less by Vickers hardness number. 

[0035]As for the hardness of a metal silicide target, it is preferred to consider it as less than 
**20% as variation in the Vickers hardness number of the whole target. The variation in 
Vickers hardness number is defined by the method mentioned above. Thus, the variation in 
the yield of the particle by each part in a target can be suppressed by reducing the 
hardness of the whole target on the average. That is, the yield of particle can be controlled 
as the whole metal silicide target, and a more nearly quality metallic silicide thin film can be 
obtained. As for the variation in the Vickers hardness number as the whole target, it is more 
preferred to consider it as less than **15% and less than **10 more%. 
[0036]ln the sputtering target (metal silicide target) of this invention, it is preferred that the 
surface roughness of a sputtering surface shall be 2 micrometers or less with the maximum 
height Ry. As for the surface roughness of a sputtering surface, it is still more preferred to 
make into the range of -3 - +3 surface roughness expressed with the distortion value Rsk in 
addition to the maximum height Ry. 

[0037]That is, the size of the remaining stress of a target surface changes greatly with 
surface processing methods. In the method of shaving off the workpiece like the 
conventional surface grinding with the hard abrasive grain of the grinding stone which is 
carrying out the high velocity revolution, many grinding marks, omission holes, minute 
cracks, etc. occur in a processed surface, and big remaining stress occurs. 
[0038]On the other hand, after machining a target material into a desired size, a processed 
surface can be smoothed by finishing the surface by wrapping processing, polishing 
processing, CMP, etc., and it becomes possible to reduce the remaining stress of a target 
surface (especially sputtering surface). In other words, with the maximum height Ry, the 
surface roughness of a sputtering surface becomes possible [ suppressing the generating 
of remaining stress itself ] by processing a target surface, as it is distorted further and 2 
micrometers or less become the range of -3 - +3 with the value Rsk. Therefore, the 
occurrences of the particle at the time of weld slag membrane formation can be further 
reduced by considering it as a range which mentioned the surface roughness of the 
sputtering surface above. 

[0039]The big unevenness which exists in a sputtering surface serves as a generation 
cause of particle in itself. Namely, the particle resulting from the state of the sputtering 
surface of a metal silicide target, Abnormal discharge arises based on existence of 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejj 7/14/2009 



Jr ,zUU l ouj>zhj>,/\ [unimLr,L» i^n^^r^ir i i^imj 



rage o ui 1^ 



comparatively big unevenness, and it is because a heights tip falls out by this abnormal 
discharge, a massive foreign matter is generated or the abnormal discharge itself 
generates detailed dust. Therefore, it becomes possible to control generating of the particle 
resulting from the state of a sputtering surface by removing the big unevenness leading to 
abnormal discharge which was described above. 

[0040]Here, the maximum height Ry expresses the greatest concavo-convex height that 
exists in the surface. Only the base line L is sampled in the direction of that mean line from 
a roughness curve, and, specifically, it is expressed with the sum (Ry=Yp+Yv) of the height 
(Yp) from the mean line of this sampling portion to the highest summit of the mountain, and 
the depth (Yv) to the lowest bottom of a valley. That such the maximum height Ry shall be 
2 micrometers or less, i.e., by removing big unevenness from a sputtering surface, it 
becomes possible to control generating of particle further. As for the maximum height Ry of 
a sputtering surface, it is more preferred to be referred to as 1.5 micrometers or less and 1 
more micrometer or less. 

[0041 ]To JP,5-214523,A mentioned above, it is indicated as one index of a surface 

treatment state that arithmetic-mean-roughness Ra shall be 0.05 micrometer or less. 

However, since surface roughness Ra is the value which equalized the roughness curve, 

even if some big unevenness exists in the sputtering surface, it cannot be judged from a Ra 

value. Therefore, abnormal discharge which was described above cannot be controlled with 

sufficient reproducibility only by regulation of such surface roughness. 

[0042]The distortion value Rsk is a value showing distortion of the surface, and between 

the highest summit of the mountain of the roughness curve called an amplitude distribution 

curve and the lowest bottom of a valley is divided at equal intervals, To what plotted the 

height direction (Y) of the roughness curve for the ratio of the number of data (n) and the 

total data number (N) which exist in the field in two parallel lines for the vertical axis on the 

horizontal axis, the bias of a sliding direction is expressed and it is expressed by the 

following (2) types. 

[0043] 

[Formula 1] 

1 1 * 

Rsk= Z Yi* -(2) 

Rqs n i=i 

Rq 

When the above-mentioned distortion value Rsk shows the value of plus, it expresses that 
it is mountainous up to the whole, and when the value of minus is shown, it expresses 
caudad that there are many craters. When such a distortion value Rsk exceeds +3, or in 
being smaller than -3, based on a concavo-convex bias, the occurrences of the particle 
resulting from the state of a sputtering surface increase. In other words, it becomes 
possible by making the distortion value Rsk of a sputtering surface into the range of -3 - +3 
to reduce the number of particles generations further. As for the distortion value Rsk of a 
sputtering surface, it is more preferred the range of -1 - +1 and to consider it as the range of 
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-0.5-+0.5 further. 

[0044]The surface roughness of the sputtering surface specified by this invention makes 
each surface roughness of the sputtering surface of a sputtering target, i.e., maximum 
height Ry, and the distortion value Rsk the value measured by the following methods, 
respectively. As shown in drawing 1, for example, the central part (position 1) of a disc-like 
target, From the periphery near position (positions 2-9) on four straight lines which divided 
the circumference uniformly through the central part, and the position (positions 10-17) of 
the distance of 1/the 2. A specimen 10 mm in length and 10 mm in width is extracted, 
respectively, each surface roughness of the sputtering surface of the specimen of these 17 
points is measured with the stylus method of a conventional method, and these each 
measured value is averaged, respectively. Let each of these average value be each 
surface roughness of a sputtering surface. 

[0045]The sputtering target which consists of metal silicide of this invention can be 
manufactured as follows, for example. 

[0046]That is, the M yuan prime powder and Si powder which serve as a raw material first 
are mixed so that it may become desired composition ratio. When the particle diameter in 
the end of these precursor powder (maximum droplet size) acquires the good mixed state, 
it is preferred to be referred to as 10 micrometers or less. It heat-treats at the temperature 
according to M element to such powder mixture, and metal silicide (MSi x =MSi 2 +Si x 2 ) is 

compounded. 

[0047]Subsequently, the above-mentioned temporary-quenching object of metal silicide is 
pulverized, and it is considered as metal silicide powder. The type for molding made from 
black lead is filled up with the obtained metal silicide powder, and a hotpress is carried out. 
Or HIP treatment is performed to metal silicide powder. Although it is good also as the end 
of precursor powder to add Si powder to the obtained metal silicide powder for presentation 
adjustment, when equalizing a target organization, it is preferred to use alone the metal 
silicide powder obtained by the synthetic reaction as the end of precursor powder. 
[0048]Next, heat treatment for being softening and heat treatment which in other words is 
for opening of remaining stress are performed to the target material (metal silicide sintered 
compact) obtained by the sintering process. As for this heat treatment, it is preferred to 
exceed 1250 ** and to carry out at the temperature of 1400 ** or less in the vacuum below 

7x10' 2 Pa. Isolation Si will be eluted, if heat treatment temperature exceeds 1400 ** as 
mentioned above. On the other hand, it cannot be made to fully soften below 1250 **. As 
for heat treating time, it is preferred to carry out for about 2 to 10 hours. It is desirable to 
consider it as 3 to 7 hours and further 4 to 6 hours more preferably. 
[0049]Then, it is machined to the heat-treated target material, and is considered as a 
desired target size, and a sputtering surface is finish-machined further. It is preferred to 
apply wrapping processing, polishing processing, CMP, etc. to the surface treatment of this 
sputtering surface, as mentioned above. Since polishing quantity of these finish-machining 
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decreases in order of wrapping, polishing, and CMP, the detailed nature of a machined 
surface (sputtering surface) improves, and remaining stress also becomes small. These 
can also be used together. As for a surface-finish process, it is preferred that the surface 
roughness of a sputtering surface carries out with the maximum height Ry so that it may be 
distorted further and 2 micrometers or less may become the range of -3 - +3 with the value 
Rsk as mentioned above. 
[0050] 

[Example]Next, the concrete example of this invention is described. 
[0051]Example 1 - first, the high grade W powder of about 10 micrometers of maximum 
droplet sizes and the Si powder of 30 micrometers or less of maximum droplet sizes were 
blended so that atomic ratio (x) of Si/W might be set to 2.8, and it mixed for 48 hours with 
the ball mill which replaced this with high grade Ar gas. The temporary-quenching object 
acquired by carrying out silicide reaction heat treatment of this powder mixture on 
conditions (1200 ** x 1 h) was pulverized on 96-h conditions, and W silicide powder was 
obtained. After being filled up with this W silicide powder in the type for molding made from 
black lead, it set in the hot press device, and eburnation sintering was performed by the 
heat treatment condition (1380 **x5 h), impressing the pressure of 34MPa in the vacuum 

below 5x10" 4 Pa. 

[0052]Subsequently, softening heat treatment was performed on conditions (1300 ** x 2 h) 

in the vacuum of 5x10" 2 Pa to W silicide sintered compact (target material). 
[0053]Then, after machining heat-treated W silicide sintered compact into a desired target 
size, surfacing of the sputtering surface was carried out by polishing processing. When the 
surface roughness of the sputtering surface after finish-machining was measured with the 
stylus method using Thera Hobson S4C, the maximum height Ry was 1.08 micrometers 
and the distortion value Rsk was -0.5. 

[0054]Thus, it set in the sputtering system, after joining obtained W silicide target (127 mm 
[ in diameter ] x6 mm in thickness) to the back up plate made from Cu. 200-nm-thick W 
silicide film was formed on a 5-inch Si wafer using such a sputtering system. The sputtering 
condition was set to Ar pressure =0.2Pa, Ar flow =80sccm, and Power=0.5kW. Weld slag 
membrane formation was performed in order to the Si wafer of 24 sheets, the number of 
particle of 0.2 micrometers or more which exists in W silicide film on each Si wafer was 
counted, and the average value was calculated. As a result, the number of particle of 0.2 
micrometers or more was five pieces/sheet. 

[0055]W silicide target produced on the same conditions as the above-mentioned 
manufacturing conditions was prepared, and it measured with the Vickers hardness tester 
(Shimazu micro hardness tester: HMV-2000) in accordance with the method which 
mentioned the hardness of this target above. As a result, the Vickers hardness number of 
W silicide target was 950Hv, and the variation in the Vickers hardness number as the whole 
target was 5%. 
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[0056]As opposed to W silicide sintered compact produced on the same conditions as 
example 2 Example 1 , After performing softening heat treatment on conditions (1250 **x2 

h) in the vacuum of 5x10~ 2 Pa, the desired target size was machined, the sputtering surface 
was further finish-machined by CMP (Chemical Mechanical Polishing), and it was 
considered as W silicide target. As for the surface roughness of this sputtering surface, 
1.57 micrometers and the distortion value Rsk of the maximum height Ry were -0.8. 
[0057]Thus, obtained W silicide target (127 mm[ in diameter ] x6 mm in thickness) is used, 
When the number of particle of 0.2 micrometers or more (average value) which forms W 
silicide film on the same conditions as Example 1, and exists in W silicide film was counted, 
the number of particle of 0.2 micrometers or more was ten pieces/sheet. 
[0058]W silicide target produced on the same conditions as the above-mentioned 
manufacturing conditions was prepared, and it measured in accordance with the method 
which mentioned the hardness of this target above. As a result, the Vickers hardness 
number of W silicide target was 1020Hv, and the variation in the Vickers hardness number 
as the whole target was 10%. 

[0059]After machining into a desired target size the sintered compact of W silicide produced 
on the same conditions as the comparative example 1 and two Examples 1, surfacing of 
the sputtering surface was carried out by the grinding process, and it was considered as W 
silicide target (comparative example 1). The maximum height Ry was 3.12 micrometers and 
the distortion value Rsk of the surface roughness of this sputtering surface was +4.2. Apart 
from this, the sputtering surface was finish-machined on the same conditions as Example 1, 
and it was considered as W silicide target (comparative example 2). The surface roughness 
of this sputtering surface was almost equivalent to Example 1, the maximum height Ry was 
1.23 micrometers and the distortion value Rsk was -0.8. Neither has performed softening 
heat treatment to W silicide target by these comparative examples 1 and 2. 
[0060]Thus, using the obtained W silicide each target (127 mm[ in diameter ] x6 mm in 
thickness), W silicide film was formed on the same conditions as Example 1, and the 
number of particle of 0.2 micrometers or more (average value) which exists in W silicide 
film was counted. As a result, in the comparative example 1, the number of particle of 0.2 
micrometers or more of the number of particle of 0.2 micrometers or more was 60 
pieces/sheet at 72 pieces/sheet and the comparative example 2. 
[0061 ]W silicide target produced on the same conditions as the above-mentioned 
manufacturing conditions was prepared, respectively, and it measured in accordance with 
the method which mentioned the hardness of these targets above. As a result, the Vickers 
hardness number of W silicide target of the comparative example 1 was 1490Hv, and the 
variation in the Vickers hardness number as the whole target was 12%. The Vickers 
hardness number of W silicide target of the comparative example 2 was 1390Hv, and the 
variation in the Vickers hardness number as the whole target was 25%. 
[0062]Example 3 - first, the high grade Mo powder of about 20 micrometers of maximum 
droplet sizes and the Si powder of 30 micrometers or less of maximum droplet sizes were 
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blended so that atomic ratio (x) of Si/Mo might be set to 2.7, and it mixed for 48 hours with 
the ball mill which replaced this with high grade Ar gas. The temporary-quenching object 
acquired by carrying out silicide reaction heat treatment of this powder mixture on 
conditions (1 150 ** x 1 h) was pulverized on 96-h conditions, and Mo silicide powder was 
obtained. After being filled up with this Mo silicide powder in the type for molding made from 
black lead, it set in the hot press device, and eburnation sintering was performed by the 
heat treatment condition (1350 ** x 5 h), impressing the pressure of 34MPa in the vacuum 

below SxlO^Pa. 

[0063]Subsequently, softening heat treatment was performed on conditions (1200 ** x 2 h) 
in the vacuum of 5x10" 2 Pa to Mo silicide sintered compact (target material). 
[0064]Then, the target size of the request of the heat-treated sintered compact of Mo 
silicide was machined, and surfacing of the sputtering surface was further carried out by 
polishing processing. When the surface roughness of the sputtering surface after finish- 
machining was measured by the above-mentioned method, the maximum height Ry was 
1 .28 micrometers and the distortion value Rsk was -0.2. 

[0065]Thus, it set in the sputtering system, after joining obtained Mo silicide target (127 mm 
[ in diameter ] x6 mm in thickness) to the back up plate made from Cu. 200-nm-thick Mo 
silicide film was formed on a 5-inch Si wafer using such a sputtering system, a sputtering 
condition - Ar pressure =0.2Pa and Ar flow = - Power=0.5 kW was carried out 80 seem. 
Weld slag membrane formation was performed in order to the Si wafer of 24 sheets, the 
number of particle of 0.2 micrometers or more which exists in Mo silicide film on each Si 
wafer was counted, and the average value was calculated. As a result, the number of 
particle of 0.2 micrometers or more was 19 pieces/sheet. 

[0066]Mo silicide target produced on the same conditions as the above-mentioned 
manufacturing conditions was prepared, and it measured in accordance with the method 
which mentioned the hardness of this target above. As a result, the Vickers hardness 
number of Mo silicide target was 1020Hv, and the variation in the Vickers hardness number 
as the whole target was 10%. 

[0067]As opposed to Mo silicide sintered compact produced on the same conditions as 
example 4 Example 3, After performing softening heat treatment on conditions (1350 ** x 4 
h) in the vacuum of 5x10" 2 Pa, the desired target size was machined, the sputtering surface 
was further finish-machined by CMP, and it was considered as Mo silicide target. As for the 
surface roughness of this sputtering surface, 1.18 micrometers and the distortion value Rsk 
of the maximum height Ry were -0.5. 

[0068]Thus, obtained Mo silicide target (127 mm[ in diameter ] x6 mm in thickness) is used, 
When the number of particle of 0.2 micrometers or more (average value) which forms Mo 
silicide film on the same conditions as Example 3, and exists in Mo silicide film was 
counted, the number of particle of 0.2 micrometers or more was 14 pieces/sheet. 
[0069]Mo silicide target produced on the same conditions as the above-mentioned 
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manufacturing conditions was prepared, and it measured in accordance with the method 
which mentioned the hardness of this target above. As a result, the Vickers hardness 
number of Mo silicide target was 998Hv, and the variation in the Vickers hardness number 
as the whole target was 14%. 

[0070]After machining into a desired target size the sintered compact of Mo silicide 
produced on the same conditions as the comparative example 3 and four Examples 3, 
surfacing of the sputtering surface was carried out by the grinding process, and it was 
considered as Mo silicide target (comparative example 3). The maximum height Ry was 2.1 
micrometers and the distortion value Rsk of the surface roughness of this sputtering 
surface was -4.1 . Apart from this, the sputtering surface was finish-machined on the same 
conditions as Example 3, and it was considered as Mo silicide target (comparative example 
4). The surface roughness of the sputtering surface was almost equivalent to Example 3, 
the maximum height Ry was 1.31 micrometers and the distortion value Rsk was -1.5. 
Neither has performed softening heat treatment to Mo silicide target by these comparative 
examples 3 and 4. 

[0071]Thus, using each obtained Mo silicide target (127 mm[ in diameter j x6 mm in 
thickness), Mo silicide film was formed on the same conditions as Example 3, and the 
number of particle of 0.2 micrometers or more (average value) which exists in Mo silicide 
film was counted. As a result, in the comparative example 3, the number of particle of 0.2 
micrometers or more of the number of particle of 0.2 micrometers or more was 85 
pieces/sheet at 174 pieces/sheet and the comparative example 4. 
[0072]Mo silicide target produced on the same conditions as the above-mentioned 
manufacturing conditions was prepared, respectively, and it measured in accordance with 
the method which mentioned the hardness of these targets above. As a result, the Vickers 
hardness number of Mo silicide target of the comparative example 3 was 1320Hv, and the 
variation in the Vickers hardness number as the whole target was 18%. The Vickers 
hardness number of Mo silicide target of the comparative example 4 was 1400Hv, and the 
variation in the Vickers hardness number as the whole target was 25%. 
[0073]Example 5 - first, the high grade Ta powder of about 20 micrometers of maximum 
droplet sizes and the Si powder of 30 micrometers or less of maximum droplet sizes were 
blended so that atomic ratio (x) of Si/Ta might be set to 2.6, and it mixed for 48 hours with 
the ball mill which replaced this with high grade Ar gas. The temporary-quenching object 
acquired by carrying out silicide reaction heat treatment of this powder mixture on 
conditions (1250 ** x 0.5 h) was pulverized on 96-h conditions, and Ta silicide powder was 
obtained. After being filled up with this Ta silicide powder in the type for molding made from 
black lead, it set in the hot press device, and eburnation sintering was performed by the 
heat treatment condition (1400 ** x 5 h), impressing the pressure of 34MPa in the vacuum 

below SxlO^Pa. 

[0074]Subsequently, softening heat treatment was performed on conditions (1350 ** x 2 h) 
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in the vacuum of 5x10~ 2 Pa to Ta silicide sintered compact (target material). 
[0075]Then, the target size of the request of heat-treated Ta silicide sintered compact was 
machined, and surfacing of the sputtering surface was further carried out by polishing 
processing. When the surface roughness of the sputtering surface after finish-machining 
was measured by the above-mentioned method, the maximum height Ry was 1.14 
micrometers and the distortion value Rsk was +2.3. 

[0076]Thus, it set in the sputtering system, after joining obtained Ta silicide target (127 mm 
[ in diameter ] x6 mm in thickness) to the back up plate made from Cu. 200-nm-thick Ta 
silicide film was formed on a 5-inch Si wafer using such a sputtering system. The sputtering 
condition was set to Ar pressure =0.2Pa, Ar flow =80sccm, and Power=0.5kW. Weld slag 
membrane formation was performed in order to the Si wafer of 24 sheets, the number of 
particle of 0.2 micrometers or more which exists in Ta silicide film on each Si wafer was 
counted, and the average value was calculated. As a result, the number of particle of 0.2 
micrometers or more was ten pieces/sheet. 

[0077]Ta silicide target produced on the same conditions as the above-mentioned 
manufacturing conditions was prepared, and it measured in accordance with the method 
which mentioned the hardness of this target above. As a result, the Vickers hardness 
number of Ta silicide target was 1270Hv, and the variation in the Vickers hardness number 
as the whole target was 15%. 

[0078]As opposed to Ta silicide sintered compact produced on the same conditions as 
example 6 Example 5, After performing softening heat treatment on conditions (1300 ** x 4 
h) in the vacuum of 5x10" 2 Pa, the desired target size was machined, the sputtering surface 
was further finish-machined by CMP, and it was considered as Ta silicide target. As for the 
surface roughness of this sputtering surface, 1.05 micrometers and the distortion value Rsk 
of the maximum height Ry were +1 .4. 

[0079]Thus, obtained Ta silicide target (127 mm[ in diameter ] x6 mm in thickness) is used, 
When the number of particle of 0.2 micrometers or more (average value) which forms Ta 
silicide film on the same conditions as Example 5, and exists in Ta silicide film was 
counted, the number of particle of 0.2 micrometers or more was 16 pieces/sheet. 
[0080]Ta silicide target produced on the same conditions as the above-mentioned 
manufacturing conditions was prepared, and it measured in accordance with the method 
which mentioned the hardness of this target above. As a result, the Vickers hardness 
number of Ta silicide target was 1250Hv, and the variation in the Vickers hardness number 
as the whole target was 5%. 

[0081]After machining into a desired target size the sintered compact of Ta silicide 
produced on the same conditions as the comparative example 5 and six Examples 5, 
surfacing of the sputtering surface was carried out by the grinding process, and it was 
considered as Ta silicide target (comparative example 5). The maximum height Ry was 2.1 
micrometers and the distortion value Rsk of the surface roughness of this sputtering 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 7/14/2009 



JP,2001-303243,A [DETAILED DEoUKlr I iUJNJ 



rage id 01 id 



surface was +5.4. Apart from this, the sputtering surface was finish-machined on the same 
conditions as Example 5, and it was considered as Ta silicide target (comparative example 
6). The surface roughness of the sputtering surface was almost equivalent to Example 5, 
the maximum height Ry was 1 .41 micrometers and the distortion value Rsk was +0.9. 
Neither has performed softening heat treatment to Ta silicide target by these comparative 
examples 5 and 6. 

[0082]Thus, using each obtained Ta silicide target (127 mm[ in diameter ] x6 mm in 
thickness), Ta silicide film was formed on the same conditions as Example 5, and the 
number of particle of 0.2 micrometers or more (average value) which exists in Ta silicide 
film was counted. As a result, in the comparative example 5, the number of particle of 0.2 
micrometers or more of the number of particle of 0.2 micrometers or more was 88 
pieces/sheet at 108 pieces/sheet and the comparative example 6. 
[0083]Ta silicide target produced on the same conditions as the above-mentioned 
manufacturing conditions was prepared, respectively, and it measured in accordance with 
the method which mentioned the hardness of these targets above. As a result, the Vickers 
hardness number of Ta silicide target of the comparative example 5 was 1574Hv, and the 
variation in the Vickers hardness number as the whole target was 35%. The Vickers 
hardness number of Ta silicide target of the comparative example 6 was 1500Hv, and the 
variation in the Vickers hardness number as the whole target was 32%. 
[0084]lt checked that the yield and quality of a semiconductor device and a liquid crystal 
display element could be raised using the silicide target by each above-mentioned example 
by forming the electrode of a semiconductor device and a liquid crystal display element, 
and wiring. That is, quality electronic parts can be obtained by high yield. 
[0085] 

[Effect of the lnvention]As explained above, according to the sputtering target of this 
invention, generating of the particle resulting from the remaining stress of a target can be 
controlled substantially, and generating of the particle which originates in the gestalt of a 
sputtering surface, etc. further can also be controlled. Therefore, it becomes possible to 
raise substantially the quality of the metallic silicide thin film used as wiring of the electronic 
parts represented by a semiconductor device, liquid crystal display element, etc., an 
electrode, an element composition film, etc. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a figure for explaining the measuring method of the hardness in the 
sputtering target of this invention, and surface roughness. 
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DRAWINGS 

[Drawing 1] 
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[Amendment 1] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]The name of an invention 

http://ww4ipdl.inpit.go j^^ 7/14/2009 



rage z 01 j 



[Method of Amendment]Change 
[The contents of amendment] 

[Title of the lnvention]A sputtering target, its manufacturing method, and a metallic silicide 
thin film and electronic parts 
[Amendment 2] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]Claim 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim(s)] 

[Claim 1]A general formula: MSi x (x shows the number of the ranges of 2-4 for at least one 

sort of elements in which M is chosen from W, Mo, Ta, Ti, Zr, Hf, nickel, and Co among a 
formula) 

In a sputtering target which has the fine texture containing a metal silicide phase which 
came out, and was constituted by metal silicide expressed, and was formed in the shape of 
a chain, and Si phase which superfluous Si grain joins together, is formed and exists in a 
gap of said metal silicide phase discontinuously, 

A sputtering target which carries out the feature of said target having the hardness of 1300 

or less Hv by Vickers hardness number. 

[Claim 2]ln the sputtering target according to claim 1, 

A sputtering target which carries out the feature of Vickers hardness number of said target 
being 1100 or less Hv. 

[Claim 3]ln the sputtering target according to claim 1 or 2, 

A sputtering target which carries out the feature of variation in Vickers hardness number of 
said whole target being less than **20%. 

[Claim 4]ln a sputtering target of claim 1 thru/or claim 3 given in any 1 paragraph, 

A sputtering target, wherein surface roughness to which a sputtering surface of said target 

is expressed with the maximum height Ry is 2 micrometers or less. 

[Claim 5]ln a sputtering target of claim 1 thru/or claim 4 given in any 1 paragraph, 

A sputtering target in which surface roughness to which a sputtering surface of said target 

is expressed with the distortion value Rsk is characterized by being the range of -3 - +3. 

[Claim 6]lt is how to manufacture the sputtering target according to claim 1, 

A process of producing a target material which consists of said metal silicide, 

A process of exceeding 1250 **, heat-treating said target material at temperature of 1400 ** 

or less, and setting hardness of said target material to 1300 or less Hv by Vickers hardness 

number, 

A process of processing a size of a request of said target material 
A manufacturing method of a providing sputtering target. 

[Claim 7] In a manufacturing method of the sputtering target according to claim 6, 

A manufacturing method of a sputtering target characterized by processing the surface of 
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said target material by a work process of said target material so that surface roughness of a 
sputtering surface may be set to 2 micrometers or less with the maximum height Ry and 
may serve as the range of -3 - +3 with the distortion value Rsk. 

[Claim 8]A metallic silicide thin film forming using a sputtering target of claim 1 thru/or claim 
5 given in any 1 paragraph. 

[Claim 9]Electronic parts having an electrode or wiring which makes a part the metallic 

silicide thin film according to claim 8 at least, and contains it. 

[Claim 10]ln the electronic parts according to claim 9, 

Electronic parts being semiconductor devices. 

[Claim 11]ln the electronic parts according to claim 9, 

Electronic parts being liquid crystal display elements. 

[The amendment 3] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0001 
[Method of Amendment]Change 
[The contents of amendment] 
[0001] 

[Field of the Invention] 

This invention relates to the sputtering target which consists of metal silicide, its 
manufacturing method, and the metallic silicide thin film and electronic parts which were 
formed using it. 
[Amendment 4] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0022 
[Method of AmendmentJChange 
[The contents of amendment] 
[0022] 

The metallic silicide thin film of this invention is characterized by being formed using the 
sputtering target of above-mentioned this invention, as indicated to claim 8. The electronic 
parts of this invention are characterized by having the electrode or wiring which makes a 
part the metallic silicide thin film of this invention at least, and contains it, as indicated to 
claim 9. As an example of such electronic parts, a semiconductor device and a liquid crystal 
display element are mentioned. 
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